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Abstract: Cultivated and used for various purposes for almost 5,000 years, 
considered the miracle plant of the twentieth century, soybean cultivation receives 
special attention due to the importance and wide diversity of its uses (Sin, 2000). 
Soybeans have been used in Asia and other parts of the world for many centuries to 
prepare a variety of fresh, fermented or dried foods (Probst, 1973). The importance 
of soybean crop is given by the chemical composition of the seeds, especially due 
the very high protein and fat content of the grains, which together represent about 
60% of the weight of the seeds. Soybean seeds also contain carbohydrates (35%), 
5% mineral salts, vitamins (A, B, B2, B6, PP, K, E) and enzymes (Bâlteanu, 1998; 
Muntean et al., 2014). It has valued functional properties for human health, being a 
natural source of isoflavones, with multiple benefits in human health, preventing 
cancer (Linz, 2004) and liver disease (Gudbrandsen, 2006). 
 




Soybean is a "top product" on the world marketbeing considered the 
"golden plant" of mankind, the "miracle plant" or the "plant of the future", 
meant to solve the world's protein deficit; currently provides over 60% of 
the necessary (www.soyconnection.com). As the world's population grows, 
so does mankind's need for protein; for this reason, soybeans have been and 
are an essential food source for thousands of years in China and for more 
than a millennium in Japan. History dates it back to the Chou dynasty 
(Kapuler, 2004).  
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By analyzing the chemical composition of the grain, it was found 
that it is not only an important source of good quality protein and vegetable 
oil, but also has a very high nutritional value, so many researchers are 
interested in intensifying research on seeds quality. 
Bioactive substances such as isoflavones, tocopherols, carotenoids 
and phytosterols, are another basic component in soybeans with positive 
effects on human health. The most important soybean isoflavones are 
dazdeine, genistein and glycitein, as well as their metabolites. An important 
role in reducing estrogen-dependent cancers is played by the equol 
metabolite, which is produced exclusively from the biotransformation of 
dazdein following soy consumption (Atkinson et al., 2005). 
Researchers such as Hoie et al. (2007) believe that the benefits of 
soy come from the whole combination of nutrients, not just the isoflavone 
content. 
Globally, soybean can receive other uses than the basic ones, 
especially for the treatment of certain diseases. 
 
Chemical composition of soybean seeds and its health benefits 
Giosan et al. (1986) highlights that soybean grains contain high 
amounts of proteins (33-49%), fats (15-26%), non-nitrogenous extractive 
substances (13-24%), lecithin (1.6-2, 5%), B vitamins (B1-thiamine, B2-
riboflavin, B6-pyridoxine), as well as enzymes (lipoxidase, lipase, urease, 
amylase). The nutritional composition of 100 g of boiled soybeans is shown 
in fig. 1. (https://fdc.nal.usda.gov/fdc-app.html#/food-details /748366/nu 
trients): 
 
100 grams of boiled 
soybeans have 
    
Calories 173     
Water 63%     
Protein 16.6 g     
Carbs 9.9 g     
Sugar 3 g     
Fiber 6 g     
Fat 9 g Saturated 1.3 g   
  Monounsaturated 1.98 g 
  
  Polyunsaturated 5.06 g Omega-3 0.6 g 
    Omega-6 4.47 g 




Proteins are necessary for the proper functioning of the human body. 
Vegetable protein, compared to animal protein, does not contain bad fats 
and cholesterol, having multiple health benefits. A current problem of 
general interest, namely, the reduction of the caloric ration, can be achieved 
by introducing soybean proteins in the diet which provides an excellent 
alternative in this regard. 
Soybean proteins contain 80-90% of essential amino acids 
(tryptophan, lysine, leucine, etc.) for the body of humans and animals with a 
very high degree of digestibility (over 90%). 
The high nutritional value makes soybean protein to be preferred 
compared to other vegetable proteins (Table 1). 
 
Table 1 
Protein content in various plant sources (Belc et al., 2014) 



















The value of proteins depends on the essential amino acids that make 
them up, as well as the proportion of these amino acids. Soy proteins 
contain all the essential amino acids, almost in ideal proportions, but still 
have a deficiency in methionine. 
The protein content of essential amino acids, especially lysine, 
makes them an effective supplement to other foods. Belc et al. (2014) 
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highlights that because cereal proteins contain enough methionine but do 
not have lysine, soybean becomes an excellent complementary ingredient in 
cereal products, helping to obtain a food with adequate nutritional value 
(Table 2). 
Table 2 
Essential amino acid content of wheat flour and soy protein versus 
reference protein, in g / 100 g protein (Belc et al., 2014) 





Wheat (%) Soybean (%) 
Cysteine + Methionine 4,8 3,9 6,8 
isoleucine 4,2 3,3 4,7 
leucine 4,8 6,8 8,5 
lysine 4,2 2,6 6,3 
Threonine 2,8 2,9 3,8 
Valine 4,2 4,27 4,9 
Tryptophan 1,4 1,1 1,1 
Tyrosine-Phenylalanine 0 7,78 9,6 
Phenylalanine 2,8 0 0 
Histidine 0 2,2 2,5 
 
Good quality semi-drying oil is extracted from soybeans, used 
directly in the consumption of the population, in the preparation of 
margarine, obtaining colors for painting, in the manufacture of plastics, 
linoleum, celluloid, varnishes, paints, soaps, glycerin, plywood, adhesives 
etc. 
Soybeans have a high fat content (13-27%). Soybean fats are 
palmitin, stearin, olein, linolein, linolenin, phytosterol, cholesterol and 
lecithin. 
Soybean oil contains an advantageous ratio between saturated and 
unsaturated acids, being rich in polyunsaturated fatty acids and low in 
saturated fatty acids. Soybean oil has a low level of saturated fat, but is rich 
in mono and polyunsaturated fats, does not contain cholesterol or trans fats; 
is one of the few sources, except fish, of omega 3 fatty acids. These 
polyunsaturated fatty acids have beneficial effects on cardiovascular health, 
including lowering blood pressure and preventing heart disease (Lombardi 
et al., 2013; Soyfoods Guides, 2010). 
In terms of carbohydrate content, it represents an average of 33% dry 
seed weight (DW), of which 16.6% DW is soluble sugars (Hymowitz and 
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Collins, 1974) that include monosaccharides (glucose and fructose), 
disaccharides (sucrose), and oligosaccharides (raffinose and stachyose) (Liu, 
1997). The five main soluble sugars in soybean seed are glucose, fructose, 
sucrose, raffinose and stachyose with sucrose and stachyose being the 
predominant ones (Hou et al., 2009). The organoleptic characteristics of soy 
products depend fundamentally on the soluble sugar content in the grains 
used, sucrose being desired to have a higher proportion compared to 
raffinose and stachyose. 
Soybean is also an important source of natural bioactive metabolites 
such as isoflavones. According to Wang et al. (2013), soybean isoflavones 
are present in 12 different isoforms, divided into four chemical forms: 
acetylglucoside (acetylgenistin, acetylglycitin, acetyldaidzin), 
malonylglucoside (malonylgenistin, malonyldaidzin, malonylglycitin), 
glucoside (genistin, daidzin, and glycitin), and aglycone (genistein, 
daidzein, and glycitein). The high content of soybeans in isoflavones seems 
to be responsible for the therapeutic effects of soy. 
Diets based on soybean consumption help to improve metabolic 
activity, prevent cancer (Applegate et al., 2018; Kao et al., 2007), relieve 
menopausal symptoms (Dalais et al., 2003), and improve heart and digestive 
health. It has also been found to play an important role in controlling 
diabetes and improving blood circulation. Due to its high content of 
vitamins and minerals (Gopalan et al., 1971; Rahman, 1982), soy can be a 





Soybean contains all 3 macronutrients and all essential amino acids. 
It is rich in most minerals and important vitamins, being a good source of 
complex carbohydrates as well. It is also an important source of natural 
phytoestrogens, such as isoflavones, chemicals that can effectively reduce 
the risk of cancer, heart disease and many symptoms of hormone imbalance. 
Soybean vegetable oil has a good quality of fatty acid profile. 
Soy is an excellent source of good quality fiber and protein, lecithin, 
isoflavones, unsaturated fatty acids, a source of calcium and vitamins, 
especially vitamins E and B12, playing an important role in maintaining 
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